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- 1 [ , ~OR LASER ELEMENT 

(5?)Abstraet 

PROBLEM TO 8£ SOLVED; To provide a nitride semiconductor laser 
'element that turns into an improved single mode, where no ripples are 
mixed onto FFP of a main laser beam. 

SOLUTION: A nitride semiconductor laser element is provided with an 
n-type contact layer 3 and an active layer 7 in multiple quantum well 
structure with a well layer that is made of InaGat-aN (0<a<1) t and a 
barrier layer that is made of InbGa1~bN (0<b<1> between an rrtype clad 
layer 5 that is made of a multilayer film layer with a nitride 
semiconductor containing A! and a p-type clad layer 10, that is made of 
a multilayer film layer with a nitride semiconductor containing Al on a 
r s 5 \iso, the U neni is provided with a light-absorbing 

i contain ■ k iuast one layer of a first nitride semiconductor that 
is made of undoped indGal-dN {0<d<1X with a smaller band gap energy 
than that of the well layer between the n~type contact layer 3 and the 
substrate 1. 




* NOTIOES * 

dPO and INPIT are not responsible for any 
dssMgea easssd by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l 

ayers >mich consist of a n type contact layer, and a n type clad layer which 
consists of a multilayer film layer which has a nitride semiconductor containing aluminum and a multilayer film 
, * ch has a nitrids a g aluminum at least on a substrate: It has an active layer of 

multiple quantum well structure which has a barrier layer which consists of a well layer which consists of !n g Ga 1m 
N (0< a<1). and In K Ga,^N (0<-b<1 ), Between said n type contact layer and a substrate, A nitride 
semiconductor laser element having a light absorption layer containing at least one or more layers of the 1st 
nitride semiconductor that consists of undoped In^Ga^N (0< d<1) in which bandgap energy is smaller than a 



[Claim 2]The 1st nitride semiconductor with which said light absorption layer consists of undcped !n d Ga,„ d N UK 
d<1) In which bacdgap ane*gy is \ ^ > a well layer, The n t oe semiconductor laser element according to 

w a *s at least ore or ro*e aye s - *- * n m i 

semiconductor that consists of undoped QahL respectively, 
rasr v ^ - o \cto laser element according eta rr 5 o"2 ft he s 

absorption layer is 0 02-1 micrometer, 

d f 4]Th- ww; re -.em •v.-Ct;ot.or loser element according tc *sr ;n n**e ni\ \ 

ride S€ s c ptionf yer film is 0 



[Translation clone.j 
* NOTICES * 

4amm caused by ths use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3in the drawings, any words ore not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001 j 

I >- i v 3 - - " e i n t k 

far field pattern becomes good about the laser device which consists of nitride semiconductors 
{In^aiuminurn; Ga { _ ^ H, G< c 0<~y, x+y- 
[00021 

[Description of ins Pncr ArljThls Invention persons have proposed element structure as a usable nitride 

m I tei dtur^s of jpc J Appi Ct I 2 >zrt2 

Ho 38, and 15 March 1 988. The art of the above-mentioned literature on the nitride semiconductor substrate 
whc l 'cw"-m. \ - - - i - - . ^ts by which -selective growth was carried out via the SiO ? film 
seiectiv >, I e upper part, considering as th« " out the 

* ayes usee as laser device structure ™~ the cent ; on; esc a on n 
a room temperature mo* e as e mad? possible. The > type contact m ' vs -m - 

imi . n ^ t f. fre ntrde semiconductor substrate by which selective 

-wm - . o mad ■aye" which consists of a mu ayes iim cl 1 sek reversion layer 

which consists of !n l} ,Oa 0? N. and n--alumlnum 0 14 Ga ag6 N/GaN, The n type guide layer which consists of rr-GeN, 
the active layer of the multiple quantum well structure which consists of \ it ss 

which consists of p-alumwmnm, ,3a n , ; N : the p type guide layer which consists of p-GaN. and p~ 
aluminum^ 1d Ga 0 g^N/Gabf and the p type contact layer which consists of p-Qa^l. 
3003 - - ©nsidering it. as a mu 

the composition ratio of aluminum, by the ability to prevent generating of a orcein are made lower I, sufficient 
grade to shut up light j than the retractive index of a laser waveguide, end have an operation of gone optical 
confine ^e^~ mp em the s aractercstic according that s , > cc - o f ~ ~ - >« 
o the fa s c field patter e d the following FFP s a single 

mode, 
[0004] 

[Prohiem(s) to be Solved by the Invention] However, In order to raise the fitness to the application to various 
products of the above-mentioned laser device, When FFP of the main laser beam was examined still in detail, the 



taps?' emitted to the main laser beam of a single mode from the end fees of a n type contact layer (a nitride 
semiconductor substrate is included) lapped, and it was checked that the main laser beam serves as a small 
multi-mode. When coming to form p electrode and n electrode in the same side side as this cause. The inside of 
th« a type - a tac gh *t by the arfve lay* eaks f ron > > "lad aye 

i art pa or a broth a * a p< s s . t! c- 

rear face af s nitnda semiconductor substrata, is guided, Since the taper emitted from the r type contact layer 
erdf-JCi. 1 i- na s laser hj? emitted from a resonance surface op s lose ? s ~a ase? 

and FFP is considered to be a small multi-mode. When it is considered as a laser device, without removing 
silicon on sapphire, since the refractive index of sapphire Is smalt such a problem is predaeea similarly. When the 

„ „m ^ js« '< , v> - - \^ 10 

control that a ripple rides an FFP. Then, the purpose of this invention is to provide FFP of a main laser beam 
with the J "-" > amice * aser element ed as the goat node < » ^5 ces no 

[0005] 

[Means for Solving the PrablemjThat Is, this invention can attain the purpose of this Invention by composition of 
following the 

(1) Between p type clad layers which consist of a n type contact layer, and a n type clad layer which consists of 
a multilayer fhrn layer which has a nitride semiconductor containing aluminum and a multilayer film layer which 
has a nitride semiconductor containing aluminum at least on a substrate, It has an active layer of multiple 
quantum well structure which has a barrier layer which consists of a we, r <? - 1 - me w . * Go K ,d 

a\i), and !n h Ga t „ h N (Oh-bu'l), Between said n type contact layer and a substrate, A nitride semiconductor laser 
element having a light absorption layer containing at least one or more ayers of the Is; mtrld< semiconductor 
that consists of undoped in^Ga^N (0< d<0 in which bandgap energy is smaller than a wall layer. 
(2 hi x 1 id« ^ -iicond cto» a tptio* a«f \ \ 

in which, handgap energy Is smaller than a wall layer, A nitride semiconductor laser element given in the above 
(1) consisting of a multilayer film which laminates at least one or more layers of the 2nd nitride semiconductor 
that consists of undoped GaM, respectively. 

(35 A nitride semiconductor laser element the above. (1), wherein thickness of said light absorption layer is 0.02-1 
micrometer : or given in 12). 

(4) said — a multilayer hire — a light absorption film — constituting the one — a nitride semiconductor 

layer thickness — 9.0! - 0.05 — micrometer — it is — the — two — a nitride semiconductor layer — 

thickness -~ 0.01 - 9,5 — • micrometer it is — things — the feature — carrying out — the above C~~ one 

.....a ,, r ... three — ) ™~ either ~~ a statement ~~ a nitride semiconductor laser element . 

[0Q06]That Is, In order that this invention may prevent disorder of FFP by light which began to leak from a n 

1 ade good by h abso ption ayer eo N oarmap 

energy is smaller than a wel layer of ? m 3 n typs cor < , 1 

[0GO?}Convsndona;^. ims invention persons are indicating a LED elem< « ci ,e tv - \ JP,8 1 39327.A - ayes 
for axarnp nQah \ ear u> energy s smaller than a nitride semic< d ; 

luminous layer between a substrata and a n type contact layer. In this art, a layer m which handgap energy Is 
smaller than a luminous layer passes main light emission by an impurity level of Zn or Si, absorbs only light by 
luminescence between bands, of tsfr narrows half breadth of a mainHight-emlssion spectrum by an impurity 
level, and makes color purity good. 

On th at « ha d do ed ght absorption avei r >. be c '-c^ ~m -> r 

type cia pro >a optic confinement!; s abso d togeth bstantia s flight 

from the n type contact layer end face is controlled, and FFP of a main laser beam emitted from a laser 
waveguide is made into a goad single mode. Therefore, this invention salves a newly produced problem, when a 
good laser device was realized to a usable grade. 

s invs n, s eason fo naking a light absorption layc> , 
ripple which intensity of photoluminescence becomes strong and rides on FFP becomes large if there is a 
tendenc wh wee ^co prods ces slightly and Is emitted fre s e Insid ,fr ^ > don lava 

and an impurity s doped aft* a ht which began to leak from a n type clad layer, it It Is undoped like 

this men: w , \ Is weak compared with an impurity dope layer, even if light is emitted lv o - the end face of 

0 intensity of pho * - - eaken 

ifiuenoe on FFP * % absorption layer s - see ndopsd a light ahsorptio - er of "~fr s oar a v. a 

suf ent orysta 4 and crysta inity fr me ' on this such as a n type 0 t tse~ - and an ac ve ayer 
can also be made good If a good crystalline element Is obtained, a life characteristic will improve 
t absent layer between a n typ« tact v - 



- -e'£ - st~^ 'v -* f 2 (j -r 'c - " ^ £ < 

order to 3 a se of forward voltage V* e of a bulk resistc since a ght ak 

[001 1 ]As mentioned above, this Invention can solve the conventional problem by making undoped a light 

s tic *yer smaile an ha dgap energy of a ve aye<* of an active la - and forming in a peeffi p it n 

£ 

[0012]By considering it as a multilayer film which contains the 1st nitride semiconductor that consists a light 
absorpt C J the 2nd nitride s* (conductor that co sists o 

limtrn t " * or te\ ehojgh i got oi to eak ron ait^p 

ertg-ao , - TN-'r tmeesnane! tr s .r . 

, « wo.rut - j ' m - » a it - C _ c» v -~ - a r s; 

ayet j. aa;. or bed sec: Thokrmss of the 1st nitride semleonduci o sts c 3aNC? diss 

^ven*!0" a** <* * v ■■' ^rn> •» " n : a\« + ~ - I s \ "h , ^ t ^ t, 

the 2nd nitride semiconductor that consists of GaNCs) is preferred, although a light absorption layer of a 
t oo s w » * "U Oc-^rm^e^ * ~-f>c- o . t 
airing the 1st and 2 ' ~ ^ Actors, within thickness of above- dorm? cia ght 
-> ^ -oc - c ^mralon. etc aro ferns s f s ; trm. A mav 

become the thickness of the above-mentioned light absorption layer. 
[0013] 

[embodiment of the Invention] A- least the nitride semiconductor laser element of th s invention on a suostrate A 
) t pe co t t ween the p type dad 'avers M ich cons si oi a n t rp € c sists of a 

, v t se^mond .mtor containing aluminum, and a amid. mar mm layer which has 

stride s*. ng alun rum. It has an active layer o~ 5 > ^ K ? ~ 

r > t Afi saye vmc* cons sts o* I^Ga^N s iX e^ \ and - s 

as c . - ^ m • rc ^ n ■ at least one or more layers of the let - tr d- sc o eo-d s-a ;c s c 5. 

of undoped It d Ga, Jti f(k d<1) in which bandgap energy is smaller than a well layer between said n type contact 
layer arsd a substrate. 

r. this ;vcm ? u ong as i do sin on which a light absorption layer makes t - < m< between a n 
. . , c . » « ^ - ko t may oe formed in any. Since there Is nothsM s 1 ^v of 

- ~a.de to increase resistance of an element also as undoped when a light absorption 
layer is formed In such a position, crystaiimty can ha made soon by not causing the rise of Vf and also 
suppos * ^ v ' st - tide 

o „ vv ^ „ - - "a % a ■> - , o< s " 1 < 

- -a no „ ' ^ ^ >ts c? ln 3 Ga,„ 3 N of an active layer in this Invention, The monolayer which 

consists of the 1st nitnde semiconductor, or the multilayer f Hi which laminates the is; mtrlde semiconductor 

^ - > - h orec It s a rultiaver <- 

semiconductor that consists of undoped in d Ga 1 ... d N (0< d<1) preferably as a light absorption layer, and at least 
one or more layers of the 2nd nitride semiconductor that consists of undoped GaN, respeotlvely. When the light 
? ib > -.^ c ~ .vithout spoiling the cv 

, . - - - ar b3 ,sed as a the- ', m ano - ^ * 

jemico l c ; GaN s s used as a layer of others wh « ^ 

crystals * f the 1 hi co m -o ^di ctor and the crystalUniiy of a light absorption layer can be made good, 
and it Is des:rabie. 

[0015]The aiue of d of the 1st i conductor that co w - a I ,v. - v ! ^ - v ^ ao^steo 

by the wavelength ¥ the light of In of a well layer which emits light by a jam and an active layer comparatively, 

ndthecompt on rs aHn s adjusted so 3t the light which be ' x 
s l * v. t ^at, -a- has d & s . < - f * - o* 

ayerhasl e 1st trice sn sonduotor that consists of l^Ga^ Nat east It is de a bought 
which emits light from the active layer containing InGaM, and begins to leak from a n type clad layer is absorbed. 

« value o - adjusted omen a iig absorpt n aye consis s only o * de semiconduct< 

or when It :s a mult; ! ayer m which laminates the 1st nitride semiconductor and 2nd nitride semiconductor, 
[001630X32- ■ micrometer of the total thickness of light absorption layers ir case a light absorption : ayer consists 
of a monolayer of the 1st nitride semiconductor is 0 1 -0 3 micrometer preferably. Light can be absorbed good 
also as a monolayer as it is this range, and a light absorption layer can be formed with still more sufficient 
crystal! inity. The thickness of the monolayer of the 1st nitride semiconductor In case a light absorption layer ;s a 



- ' 1 t wh rests light t _~ - -Q.Cl eter as it is 0.05™ 

micrometer preferably and is this range, and began to leak from a n type clad layer is absorbable good, the 
erystallinity of a monolayer Is preferred at a good point. On the other hand.. 0.01-0.5 micrometer, it is 0.05-0.3 
micrometer, and the thickness of the monolayer of the 2nc nitride semiconductor has good crystaiiimty in it 
being this range, and is preferably preferred at the point which can also make the crystaliinity of the whole light 
absorption iayer good, The number of times of lamination in particular of the 1st nitride semiconductor and the 
2nd nitride semiconductor is not limited, but single thickness laminates the 1st and 2nd nitride semiconductors 
of a mentioned range within the thickness of the above-mentioned light absorption layer. For example, since 
s t *- t >\ K rv . \ * x -^c ft 

it is prefe? ad tc - y cut i sf the ckness of the ru mlaye? of tins h tribe sen onduot - I this 
case, and to increase the number of times of lamination, although a good crystalline light absorption film is 
obtained, 

lOOifjAs mentioned above, the light which the light absorption layer in this Invention emits light by the active 
layer of a laser device, and began to leak from a n type clad layer, Prevent guiding waves by a n type contact 
layer, and disturbing F FP. and this invention from this point, T problem produced when the material used as 
the substrate of a laser devise has the material of a value with a small refractive index and comprises a n type 
contact layer, or when a nitride semiconductor Is used as a substrate and the support pair ate, are In contact 
with this substrate rear Is solved. It Is a thing of the material as a substrate in this Invention whose refractive 
Index Is smaller than a n type contact layer. For example, it becomes nitride semiconductor known 
com » o 3 sapphire when ^akes the principal surface ehrer C side, P side r - side an insulating 

suds* ate ce a spinel (k i a , an ox as substrate which carries cm g tc ; de 

" th a small refractive Index can be used. Those substrate materials 

can be used also as a different-species board used with the below - - ^ * - 

It is good also considering the material which has as a substrate the above-mentioned substrate material and a 
nitride semiconductor with few rearrangements which carried out selective growth on this using growth of the 
transverse direction of a nitride semiconductor as a substrate, 

[OOtSjWhat is necessary Is just the method that it is not limited but the rearrangement of a nitride 

mroi v ■> -a „ <mo* o 

example, the method of a statement, etc, can be mentioned in each speoifc t , » em o * 

Mo. Mo, 77245 [ ten to ], Japanese Patent Application No. No, 275026 [ ten to ], and Japanes e Patent 
Application No. No. 363520 [ ten to ] which the method of a statement and these people submitted to said 
JJAR 

t ' e i <• —rouc^o* 

containing aluminum In this Invention. The p type clad layer which consists of a multilayer film layer which has a 

I d< semicos -A oo '"8 active lever o + rnu * i 1 - hlc-h has 

bairter layer which consists of a wet! layer which consists of to G»| N (0< a<1), and Da M (<K=*<1), and a 

typ conta Uayc particular a 
[0020jk explains below, using drawing I as a desirable embodiment. Drawing s •>, a typbsl sectional view showing 
the nitride semiconductor laser element r/hich is the 1 embodiment of this invention. On the nitride 
ah car led out salec* -> i. 

\ p Z i " Hf K - ^ " <■ v d „ 

1st nitride semiconductor that consists of undeped In^Ga^N are doped. Becoming alurnlnum^Gs, ...,N. The n 
type contact layer 3 which consists of (0< a<1), the crack preventic? m z ch cons s of Da N 
(0.GS<~g<~0.2> of a Si dope, and aiuminum^Ga^N (0.12<=e<0,15). The n type clad iayer 5 of the Included 
multilayer film, the n type guide layer 8 which consists of unhoped GaN, the active layer 7 of the multiple 
quantum well structure which consists of In^Ga^N (0<wb<U aSurolnurr^Ga^N of a big dope. The p type 

s « st one or more layers which consists of (0< d<~1), The stripe of the ridge 
shape which consists o r tm 5 5 ?er 9 which consists of mooned N. the p typ =w <s < Dot the 

multilayer film containing aluminum f Ga 1 _ f N (Q<f<~1), and the p type contact layer 1 1 which consists of GaN of a 

dope, ""he nitride semiconductor laser element which it. s shown, p electrode - formed n ; 
of the strips of ridge shape, and n electrode is formed on a n type contact layer, It explains still in detail about 
each class below. 

[002 1] As selective growth which can be used in this invention, growth of the lengthwise direction of a nitride 
semiconductor % not be ^ ted espema! y if \ is a growing methoc which car control a rearrangement 
selectively st least using growth of temporary ****** and a transverse direction. For example, whether a nitride 



semiconductor rows on the different-species board which consists of a different materia! from a nitride 

ate j o? by fa m % sd ect va \ tK protective fi - u bic i co ^s sts c ^ ster a * c cannot 
groyi ?a 1 " from on the. A nit reo the port on 

j v oh the protective -~*o ano tne nrtrsde sero&cond *a oft fiin Ptained L swing i* 

to be a Lr; > As ;t i towa» i a p tectlve film top by continuing gro vth 

[0022 "k will noi be limited especially if t is a substrate which consists of a « material from a nitride 
semiconductor " o ^ >-mt specks board. For example different substrate materials from nitride 

> s iueh as sapphire which makes the principal su^ac - s K ! - 
*wv» in and A sid sn m a g substrate like a, spinel (MgAI 2 0 4 X and an oxide substrate which 
cards s out " - N ictor, can be used In the above, as a esirabie d 

- — - » - 1 : % so 4 apph e st mo : ~ - C son of 

sapph - =! n v u rs i < <. i 

the nitride i - carrying o i selective grow and t - vhose c 

angles theta Abeta disown ;n drawing 3} are 0.1 degree - C 3 degree so prefe-red c . f a lase" 

^ c * ~ - s c ~ O t - o < 

semiconductor of selective growth lias a tendency a detailed crack becomes easy to generate and an OFF angle 

x, < j v N - vi e "ii ™ eiatf O * v n * e ^ ^ 

or -, 0f es step fo ue ure -» 3wn up on it, a step will be emphasized a little, and there is a 

*p „uv* o : r ■> ,a ; .<-o - c rcult and a' freehold rise of an element, the above — it producing, 

j v - ~ - c« ♦« o . i * *w semiconductor may not carry out lattice matching, end a 

oo- a oo o o - *\f etc ate formed in the case where it produces in process of either of the 

selective growth of a nitride semiconductor, and the nitride semiconductor substrate by which the 

> 3fra > ;em < , - v generate in a n type contact layer. Such a detailed wwet may become a 

cm-m wo a . rm. ,es tV toil of a fife characteristic. Therefore, it is preferred to use the substrate by which the 
off-angle was carried out as mentioned above at the point of preventing generating of a detailed crack. 

>02d ' - ia. such as sapphire by which the off-angle was ca ed us th< eve stcr 

s , , - . *-» - eo y ce it grows up [ directly or 3 a nitride semiconductor, or 1 that a nitride 
semiconductor dees not grow up to be a protective film surface as a protective film J — or if not ;a - ~ste< 
esoeciailv if It is the materia! which has the character to be hard to grow up, but For example, silicon oxide 
(310 ,). silicon nitride CS= x N y >. The metal etc. which have the melting point of not less than 1 200 ** besides 
oxides, such as titanium oxide (TiO x ) and zirconium oxide (ZrO x X nitrides, and these multilayer films can be 

used. SiO., and SiN are mentioned as a desirable protective, coat material. In order to form a protective coat 

material in the surfaces, such as a nitride semiconductor, gaseous phase film production art. such as vacuum 
evaporation, weld slag and CVO, can be used, for example. In order to form w> , - we) the 

protective film which nas predetermined shape can be formed by producing the photo mask which has 
> term 3C - - v g*ao*v technology, and carrying out gaseous phase film production of said 

material via rive photo mariv. Although not limited, especially the shape of a protective Idm can ae frvrred for 
< xami !e in the si ap - f a do a stripe at d s I sard surface state, a? i t Is formed = the stripe may two n e 
vertical to an orientation fat side (A side of sapphire) in the shape of stripe shape preferably. The surface area 
in which the protective dim is formed can obtain the nitride semiconductor substrate In which the larger one 
,« t~e o-otecfive him is not formed prevents a rearrangement, and 

aas goci v , ;t 

[0024]The relation between the stripe width of a protective him in case a protective film is stcpe shape, and the 
vidth retentive film is I ^ 

he strips e film and the of a window part rave the above-mentioned relation, a nitride 

jmico it "a - * - cos or a good protective film, rf'j 

width oi ? wot t el m it is 11-24 micrometers preferably, and 2-5-micrometer 8~2? micrometers are 

2-4 micrometers preferably as width of a window part, for example. When element structure is formed on the 

» » , ^3 ^ fi f r e 

to r asm> s kictc yen It is preferred for b ga aisinj 

the reiiabllity of an element that the stripe of ridge shape is the protective film upper part, and avoids the center 
section of a owdect've ~ and Is formed. It is because it is good compared with the crystsHlnity s the window 
part r^- - * - is in of he mtrlde s n cond rstor of e protect ,e » pps par - eferred or 

reducing a thresboie as fo-' this. If the adjoining nitride semiconductors grown-up from the wwfrov. pari are the 
port ors ;o"-ed wt" ate ai g}o 5 v f > they may produce an opening in such a joint pari - p < dge 
shape is formed in the upper part of this opening, near the center of a protective film. It is because it is easy to 



spread a rearrangement from an opening working [ a laser device j, so there is a tendency for the reliability of an 
element to deteriorate. 

[Q025]Although a protective film may be directly formed in a different-species board, and making the buffer layer 
of low-temperature growth form, and also having grown up the nitride semiconductor of high temperature 
growth, and also making it form prevents a rearrangement, it is preferred. For example, It Is not less than 200 
in 900 or less temperature, and either A N, GaN, AIQaN InGaN, etc. are made to come to grow op by a 
thickness number (10 A - hundreds of A) as a buffer layer of low--t.emcerat.ure growth This; buffer layer is 
preferred, although the grating constant Injustice of a drrfe rent-species board and the nitride semiconductor 
layet fl empera e th s eased and generating of a rearrangement is prevented. As 8 nitride 
sere ac.odi ■ ' - ed the n type in N whic 

3 can be sod, a = - ? ;doped GaN. 900 - 1100 ** of these nitride semiconductors grow 
p to be an elevated tern ete targe ffer iaye i 

thickness In particular is not limited, 1-20 micrometers is 2-10 micrometers preferably, for example. 

3 selective growth of the nitride semiconductor Is carried out, 
and the nit? de oemicond -etc? subst? ste 1 is Adained, In this case, GaN which doped un doped QaN or impurity 
(for example, Si. germanium Sn Be. Zn, Mn. Or, and Mg) as a d rnconductor to grovs o a 

growing temperature, 900 ** - 1 100 ** era more specifically grown up at the temperature near 1050 **, for 
example, When the impurity Is doped, it is desirable although a rearrangement Is controlled, The growth after 
making it grow up by MOCVD (organomsta; chemistry vapor phase growth) etc. which arc easy to control a 
growth ral the nitr de serr ico? ouoto oi st e t stage 

grown up on a protective film -nay be grown up by HYPE (halide vapor phase growth) etc, 

[002?] Next, the nitride semiconductor (it has different-species boards, such as sapphire) produced by carrying 
out se ec ✓ 

1 oo s th< Is - t? de semiconductor that consists of undoped In^Ga^N (0< d<1) in 
which handgap energy Is smaller than a well layer as the light absorption layer 2 as described above, Or the light 
absorption layer which consists of a multilayer film which laminates the 1st tride semicondu 
one or more layers of the 2nd nitride semiconductor that consists of undoped GaN, respectively can be formed. 

i a^ r sv» g aes^. seen above 
[0028] Next, the n type contact layer 3 is grown up on the light absorption layer 2. As a n type contact layer, 
sluminonySs^N {G<-a<0 which had the n type impurity (preferably Si) doped is grown op, and a grows up 
aluminum ; Gs, . N of 0.01 -0.0S preferably. If a n type contact layer is formed with the 3 yuan mix crystal 
containing aluminum, even if the detailed crack has occurred in the nitride semiconductor substrate.!, 

Propagation of a details - ci ca - be prevented, and also generating of the detailed crook to the n type 
^ontect h-, s *a it of the nitride semiconductor substrate 1 and the light 

absorption layer 2 and a n type contact layer and a coefficient of thermal expansion, etc. can be prevented, and 
it is desirable. As daped quantity of a n type impurity, they are 1x10 5 Vcm 3 - 5x10 t8 /"om 3 . n electrode is 
formed in this n type contact layer 3, As thickness of the n type contact layer 3, it is ?-?Q micrometers. It :s 
desirable for crystaiiinity decerning good, If undoped aiumlnmrpGa.^N (0< a<1) may be grown up and this 
undoped layer is grown up between the light absorption layer 2 and the n tw* * * 

characteristic. The thickness of a undoped n type contact layer is several micrometers, 
[0023jNe^c v. v. pe contact la stlof 

layer A > „ u. \ (0.05<Ag<~0.2) of a Si dope Is grown up a^a g grows up In fy Ga 1 g N of 0.0 8 preferably 

Mthow so b c ac - p eve ition layer 4 is p-eferrea at i > I e'em« 

is prevented, when the crack prevention layer 4 Is formed on the n type contact layer 3 As coped quantity of Si. 
they are 5x10 i8 /cm 3 . When erovvmg up the crack prevention layer 4 arm tne -mixed ov; or o or lr: w enlarged 

>, i^v. evention layer 4 can a h emits light f nd 

leak fro vc. order of the far field pa 

As .crack prevention layer 4 thickness, it is the tfiiokness of the grade which does not sped or/stallinlpy for 
example, Is specifically 0.05-0.3 micrometer. 

[0030]Next, the n type clad layer 5 is grown up on the crack prevention layer 4. It is formed as a layer of the 
multilayer film which has a striding semiconductor containing aluminum^Ga^N (0.1 2<==e<0J 5) as the n type 
clad layer 5, A multilayer film is shown and the multilayer film structure which laminated the nitride 
semiconductor layer from which a presentation differs mutually For example,;. an sluminum^Qa^N (0.12<~e<0.15) 
layer, It laminates combining the layer which consists of the nitride semlcortduotor with which this 



afummun^Ga^H differs mom a presentation, for example, the thing from which the mixed crystal ratio ct 
alum m differs I o 3 a x crystal ccnta ig o GaN *W it is a t nsm whsc 
laminates aiumlnum^Da..^ and GaN as a desirable combination in this, a good crystalline nitride semiconductor 
layer can be laminated at the cpne temperature, and it is desirable, a mere desirable multilayer r - — carrying 

out undoped aluminum. Ga^N and GaN of a n type impurity (for example, Si) dope are laminated ~~ it 

combines and comes out A n type impurity may be doped by alumlnimi g Ga w N, The doped quantity of a n type 
impurity is 4x10 18 /em 3 - 5x10 lB /cm 3 If the n type Impurity is doped in this range, resistivity can be made low 
and crystalline w|l; not be spoiled. The thickness of a monolayer is preferred 100 A or less, and such a ^ 
multilayer A=-c i D rmiates " A or less of nitride semiconductor layers [ 40 A or less of] of thickness of 10 A or 

ore pVef f a n type clad layer's baa n 

ess with a r ene* a^ „ prevented m cat 

less of the n type clad layer 5, it is 0.7-2 micrometers. The average 

opposition of *a e whole t e sad a er s 3 05-IT v a *-e com . ^ t - 

5j oes 0 aluminum is this range, a s composition ratio 

i gh I a - : *e ence oi a refractive index with a asc > 
,002 ' \ v > 0 s r own up on the n type clad layer 5. The nitride semiconductor which 

> , . se layer 8 ts grown up As trek-*-- - . m , ^ ^e 

-,"ocp , - mometer, and it is desirable. By ndoped < 

propagation loss in a laser waveguide decreases, a threshold becomes low ; v • role 

[0032jMext. the active layer ? Is mown up on the n type guide layer 6. As the active layer ?. It is the multiple 
1 > > - G«, ^ n ' K1) As a well layer of the active layer ?, b is KGa^N of 

0.1-0.2 and b is in b Ga t _ b N of 0-0.01 as a barrier layer. An impurity may be doped to both a well layer, and both 
[ either or ] which constitute the active layer 7. When a barrier layer is made to em . * . m . a; w -Ah . 
threshold falls and a is desirable As thickness of a well layer, it is 30-80 A and is 00-150 A as thickness of a 

. AAo The multiple quantum well structure of the active layer 8 begins from a barrier layer, even if it begins from 
} even If it finishes it as a barrier aye? beg s from a wei ayer 
aver t nay begin from a well layer and a well layer may finish It it Is desirable 
for beginning from a barrier layer preferably, and what repeats the pair of a well layer and a barrier layer 2 to § 

. j ifi th« oa r of a well layer and a barrier layer 3 times preferably making a 

hreshofd lo < characteristic 

00 * m > o ' .ye- 8 is grown up on the active layer 7. At bast one or more layers 
which consist of \ N (0< dx-< of a Mg dope are made to come to grow up as the p type electronic 
confining layer 3. d i? aUsmmum jGa.^N of the Mg dope of 0.1-0.5 preferably, 10-1000 A of thickness of the p 
type electronic confining layer 8 is 50-200 A preferably The electron In the active layer ? can be shut up good ^ 
as thickness is a mentioned range, and a bulk resistor can also be suppress d ow. and ;t - The doped 
quantity of Mb of *he o type electronic confining layer 8 Is 1x:0 l8 /cm 3 ~ 1x10 21 /cm-'" k adds to reducing a 

1 ;b resists 5 do: m - tf s range The after-mentioned m:m be undoped. big can be spread good to 
the p type guide layer to grow up, and the p type guide layer § which is a thin film layer can be made to contain 

m 3 1*10 °> cm 3 . When the p type ek „ o «■ . 

ture >eratur< for example a >out 850-SaO ** bins 

same temperature t can pre - I ie oropos sofa c e ayer and s preferred fhe p f 
confining layer 8 may comprise two-layer [ of the layer of low-temperature growth, gad the layer grown up at 
het mpe e t from the < - ip< tore of a gievated tern? 

active layer ]. Thus, since the layer of low-temperature growth will prevent decomposition of an active layer and 
the layer of nigh temperature growth will reduce a bulk resistor if it comprises two-layer, it becomes good on the 
whole' As for ■ Q— 50 A and a high-temperature - g owti aver Ithough \ thickrss 5 in r. tie < each class in 
- ^ * - * coo ^o- ^ " , *- > >« m: ^ «u - a _ a cc p + f* 

growth phase j preferred. 

[0035}Next, tl e rj ype s side layer 9 s grown uo on the p type electronic confining layer S It a akss 1 no no as a 
nithde semiconductor layer which consists of undoped GaN as the p type guide layer g grow up. Thickness is 
0.1-0.0? micrometer, and a threshold becomes it low that it is this range, and It is preferred. As described above, 
although the p tyoe galea layer 9 is grown up as a undoped layer, doped by the p type electronic confining 



aye v ntains it in the range 1 rr - * ) " cr° 

[OG38jhiext, the p type clad saver 10 is grown op into the p type guide iayer 9. !t is formed as a layer of the 
multilayer film wh-ch has a , ~e semiconductor layer containing aluminumiGa<„,-N (0< * and a nitride 
semiconductor iayer which contains a>ummum f Ga 1 ,N C0.OS<=f<=OJ5} preferably as the p type ciad layer ;0. A 
multilayer film Is the nitride semiconductor iayer from which a presentation differs mutually the laminated 
multilayer film structure, and For example., an aluminum f Ga,_. r N iayer. It laminates combining the iayer which 
consists of the nitride semiconductor with which alufninum/la,_yhl differs from a presentation, for example, the 
thing from which the mixed crystal ratio of aluminum differs, a thing of a 3 yuan mix crystal containing In, or GaR 
When It is a multilayer film which laminates a!uminum f Ga J _ f N and GaN as a desirable combination in this, a good 
crystalline nitride semiconductor layer can he laminated at the same temperature, and It is desirable, a more 
desirable mulhlaysr film carrying oat unhoped aiumiourn. r Ga, ; ._ ; N and GaN of a p type impurity (for example, 
mop dope are laminated It combines and comes out. A p type impurity may be doped by alumlnum f Ga,... f M The 

doped quantity of a p type impurity Is 1x10 1 Vcm 3 ~ 1x10 58 /emT When the p type impurity Is doped in this 
range it is the doped quantity of the grade which does not spoil crystaliloity, and a bulk resistor becomes low 
and is preferred. The thickness of s monolayer Is preferred 100 A or less, as . m - <\ - * - "i stes P 
A or less of nitride semiconductor layers [ 40 A or less of j of thickness of 10 A or more preferably still more 
preferably. In spite of a n type clad layer s becoming mat s v ?j< 0 * 5 «t superstructure 

and containing aluminum, generating of a crack can be prevented and crystainity can he made good. It Is 
desirable In order to reduce forward voltage (Vf) as it is 0.4~0.5 micro- cte< a - s . ' e toT-i 

thickness of the p type clad layer 10. The average composition of aluminum of the whole p type clad layer is 
0.05-0 J. This value Is preferred, although generating of a crack Is controlled and refractive index difference with 
a laser waveguide is acquired. 

own up on the p type clad layer 10. The n tride tor la>er 

which consists of GaN of a Mg dope is made to come to grow up as a p type comm ckn » 10-20C 

A The doped quantity of Mg is 1x10 r3 /om s ~ 1x10 2S /cm 3 . By adjusting the doped quantity of such thickness 
and Mg, the carrier concentration of the p type contact layer 1 1 rises, and It **-comes to be easy with ohmb.**' 
of o 

' s c the e this k vsntios . the stripe of ridge shape is formed by being etched from a p type contact 

layer and etcheo to under surfs:;* ' s i "ran a p type contact layer. For example, the stripe etched 
from the p typo c - » : o ne middle of the p type clad layer 1 G, or the stripe 

etched from the p type contact layer 1 1 to the n type contact iayer 2 is mentioned. 

«■ no- - or layer which has a \ . r - <~ } < 

or. sssr v veguide e onme< the flat surface of the nitride semicon< c s r ed the side 

and Its side of the stripe of the ridge shape etched and formed. As an insu -to - 2d in t ide of 
stripe, e -or exam; i < nta ns at least a kind o* * - <■ 

refractive Index becomes from Si, V, Zq Nb, Hf, and Ta which have a value of the about 1.6 to 2.3 neighborhood, 
BN, M N , . . o * one or more sorts of elements of the oxide of Zr and Hf, and BN 

pre^aoiy a eleotroce 

aye? of ^ mm at or As v, ' the stripe of the etche mm 0.5 4 

micrometers is 1-3 micrometers preferably. Horizontal transverse mode tur ns Into a single mode easily for the 
width of a stripe to be this range, and it is desirable. When et g is mis o > e and is 

made rather than the tt ice of the p type clad y? 10 and z aser waveguide ires Us des e although a? 
aspect ratio is brought close to 1. As mentioned above, the etching quantity, the stripe width, and the laser 
beam by svl ich the laser beam of a single mode will be obtained and for which an aspect ratio will he close 

> got. further c cuiarg f ths refractive nde> rf tht < mister aye f the s of st e ate are spe* 
further, and lens design of a stripe of ridge shape become easy, and are preferred. In the element of this 

! - t Sfecfode etc car ch", if c <& m<. - - " s <• v. 

can use them. 
[0040] 

[Example T^c examo e whlcf is the 1 embodiment of this invention Is shown below. Hone . en > - invention >s 
not nltedto h10v p l c -netted 

of this Invention is not restricted to MOVPE method, and HVPE (hsilds vapor phase growth), MSE (molecular 
beam vapor phase growth), etc. can apply all the methods known although a nitride semiconductor is grown up, 
for example. 



Exams - c :t o ment which is the 1 embodiment o* 1 " c 

drawing 1 as Eeampis 1 is manufactured, 

[D042JO side bv which the trff-angte was carried out to step form as a different-species bear* ^ > ^* m 
drawing 3 *ad tua clpals face e off-angle angle of theta 0 5 degree e stee t «. - 

of about 20 A, and the terrace w nth W — it Is about 800 A, and a cage hub side is made mtc A side, and a step 
prepares silicon on sapphire vertical to A side. Ibis silicon on sjppnir* shall be set h a readier vessel, 
temperature sha^l be 5' 0 ** hydrogen is used fo> sa ner sps ammonia and TMG CtHmethyigaiiium; ?xe used for 
material ga i - i c emperature growth which com« v s silicon c 

- TMG ^topped after buffe* - c growth aerators 3 ** 

and it becomes 1050 *t TMG, ammonia, and saorie gas will be used for material gas, and the buffer layer of the 
high temperature growth which consists of undoped GaN will be grown up by 5-mlcrometer th-ckne s U- : 
photo mask of stripe shape is formed on the wafer which laminated the buffer layer of high temperature growth, 
and the protective fm which consists of SI0 2 the stripe width of 18 micrometers and 3 micrometers t of a 
window part ] In width with a CVD system is formed by 0.1 micrometer of thickness. The strips direction of a ^ 
protective film is a vertical direction to a sapphire A side, A wafer is moved to a reaction vessel otter protective 
nation and n i ; **. TMG and ammonia are used for materia gas < ctor lave 

, \ i; - up by 15~micromoter thickness ?< > 

, bl u at : : ^ o! < ng element structures is carried out by using the obtained nitride 

semicorsd t< 5 semiconductor 

[0043]( Light absorption layer 2) On the nitride semiconductor substrate 1. at 780 **, to materia! gas JUl 
(tri methyl Indium : ctor that consists of undoped in D15 Ga 0 ^ 2 MG and amn ih 

gas - grown up by 500~A thickness, then TMI is stopped and 1000 A cf t*e C . * - <> 

cons sts < \n up. And this operation is renoatc j S*rcs -esc 

er ; inductor arc 2nd Stride semiconductor are laminated, and the light absorption layer 2 which consists of a 
•<vi* v - ^ ss grown up. 

\3044\t -one - . - 0, cyew Jt is not Illustrated by drawing..!,] 

Th- n ivo tact u » oh uses TMA (trimethyiaiuminum). TMG, and ammonia gas h ? > \0t 

**, and comes from undoped a!uminum ao5 Ga a95 N on the light absorption layer 2 is grown up by 1 micrometer of 
thickness, 

TMA, TMG. and ammonia gas are used for material gas at the Cn type contact layer 3), next the same 
^ e t t is used f or Impurity gas, artdihe n type contact layer 3 which consists of 

aiumlnum 006 Ga Dg5 N which cm~ 3 [ 3x10 }B /]-doped Si Is grown up by 3~miorometer thickness. 
[0045]The (crack prevention layer 4), next temperature shall be 800 ** and to material gar TMG. Using TMI 
^ > sees for impurity gas and the crack prevention layer 4 which 

^ r ~ ;?<10 f Hoped Si is grown up by 0.15 micrometer of thickness, 

, < \ *emoerature sha I be *050 ** a d t- ^ar^ 

wh'ch consists cf umiosee aluminum,, , , ~^ 8l> N ls grown up by 25 ~ A Sickness usin £ ™ G and ammonia, 1 hen, 
TMA is stopped and the B horizon which consists of GaN which cnr^E 5x10 5 6 j "doped Si is grown up by 25~A 
i cki > 5 g s s And this operation is rspeate 8C ru: reap ctively, an A >onzon 

„ > - d layer 5 which consists . ' , » . <> o i ^ 

A of the total thickness is grown up. 

[0047jTMG and amm-,-fa arc used for material gas at the in type guide bye 8 e he s? s u «f ature. and 
the n type guide layer 8 wdich consists of undoped GaN is grown up by 0.075 micrometer of thickness, 

i I reshai be 800 ** . 0 TMG en- < > 

gas. The barrier layer which consists of In 0 _ 01 Ga 099 N which cm- 3 ! SxlO 18 /]~doped Si Is grown up by 1GG-A 

. , ~ -^^ r 3 u v o^c m -tcn^« N ^ - t e >e - r c 

undoped ln, M .Ga^^N is grown up by 50-A thickness. This operation is repeated 3 times and the active layer ? 
of the multiple quantum well structure (MGW3 of 550 A of the total thickness that finally laminated the barrier 
layer is grown up. _ 
[0049]At: the {p type electronic confining layer 8), next the same temperature, to material gas 1 MA. Cp 2 Mg 
(magnesium syslopentadienyl) is used as impurity gas using TMG and ammonia., The p type electronic confining 
aver 8 *Mc cm? vtt : rmum fia^U which cm 1x10 vj-doped Mg is grc-, ^&b\ 00 A -sickness 



5 - - - 4 -r ai . < , , " 3 s " i - s ( n 

gas, and the d type guide layer 9 which consists of unhoped QaN is grown up by 0.075 micrometer of thickness. 
Although this p type golds layer 9 is grown uo as unhoped, by diffusion of Mg from the p type electronic 
ccnfinjngiaye Mg cone tration serves as 5x10 cm 5 rid it shows a p pe 
I005!]TMA, TMO a u^ v <. »~<r (& ~» % -t *-> s c-^ec^i ' ~ > ^ - - *a-^ 

temperature s A v. * which consists of undoped aluminum^ ^Ga^N is grown up by 25~A thickness. Then, 

MA is stopped and the S harizon which consists of GsN which cm-^f 5x10 'Vj-doped \ p. is grown up by 25~A 
thickness, using CpyMg as impurity gas. And this operation is repeated 100 times, respectively, an A horizon and 
a 8 horizon laminate, and the p type clad layer 10 which consists of a multilayer film -superstructure; of 5000 A 
of the total thickness Is grown up. 

; - er ai gas ar the (p type contact layer I !}, next the same temperature, 

I i p type c ' isists of GaN wl ch cm-°[ 1 x'10 i j ecu v - own up by 150 A 

' el t\« < 

i-vafi * A u norsg a 

nitrogen atmosphere, and a p type layer is low~reslstance~lzed further. Pick out a wafer from a reaction vessel 
after annealing, and the protective film which consists of SiO^ is formed in the surface of p side contact layer of 
the top layer, It etches by SiCI 4 gas using RIE (reactive ton aiuh' w ? 

the n side « tac < o m u electrode ss exposed ^ext as show ah ail eve 

almost 1 - c* the top layer ] with a PVO dsv ce At*" ' c .u.,e 

81 that consists of an Si oxide (mainly Si€> 2 ) by 0.5 micrometer of thickness, on the 1st protective him 61, the 
mask of predetermined shape Is covered and the 3rd protective film 63 that, consists of photoresist is formed at 
* . ! omess \e< ro i ■! \ - ^ o ; i|r e3r^ 

cotective r ; lm 83 

the 3rd protective film 63 as a rsas I a- as st « s 5 ? ,! 

etching rea j< t and an c * ng only photoresist, as shown in drawing 4 (c) the 1st protective film 6! 

wsth a stripe width of 1.8 micrometers can be formed on the p side contact layer 10, 

[0054] As shewn in drawing 4 (d), after the 1st protective ftim 61 formation of stripe shape, the a side contact 
layer 11 and e a siae we 0 3"e again etched using SiCI 4 gas by RE, and the stripe of ridge shape with 
a stripe width of 1.8 micrometers is formed However, the stripe ef ridge shape Is the upper part of the 
- - i selective growth as shown in drawing..!., and it is formed so that the 

center section of a protective frim may be avoided. As a wafe 

formation una it Is shwsm ■ hwwv ., 4 *) The 2nd protective film 62 that consists of a Zr oxide UrwiWy ZrG.,) is 
continued and formed by 0.5 micrometer of thickness on the p * * s > *■ -w ^-o !,< 

> hye 5 I to ( s, IfZ oxide is formed o?duf to take *re > 
hordes ned a and >t is oesrabie Next, a wafer Is immersed in fluoric acid, and ss shown 

In drawing 4 jy the 1st pwwsehve him 81 is removed by the lift-off method. 

[0Q5SjNext, as shown in drawing 4 W;>. the p electrode 20 which consists of nickel/ Au is formed in the surface of 

I \ on jr o p s Pe oc tact ,<k gr 1 1 was i 

was expos w< ^ * > i j 0 V * « rw - - > - ... e * a 

The n electrode 21 wh - isists of i ninurn is formed in 
the surface of the n side contact layer 3 exposed as shown in drawing. 1. in a direction parallel to a stripe after 
the 2nd protective film 62 formation. 

- - o -asp* ! e c ,< t i ( t.o <cc 

s ove t ss ? 0 ometi - mac - t erti the > - cleavags 

is carried out to bar shape from the substrata side, and a resonator is produced to a rleawsre piar.e the 11 to 
00th page, the fieid =01 side equivalent to the side of a hexagonal prism-like crystal). The dielectric multilayer 
which consists of SiO^ and TIG., Is formed in a resonator face, and it is considered as a laser device as cut a bar 
swing..! -sadlrectic parallel to p electrode. As for cavity r 1 

> < -otasned bser device was ista \^ n the beat s ni « - 
so sut and ase oscillation was tried at the room temperature. As a result, in a room 
temperature on threshold 2.5 kA/em 2 and the threshold voltage 5V Oontini -. - >sc anon xs 1th an oscilu : 
wavelength of 400 nm is checked, end a room temperature shows the life of 10,000 hours or mere, and also 
discharge of the light from the end face of a n type contact ova Is controlled, and it becomes a good single 



~ ' - ~ » *- - 0 - „ - 

[0OD7]fj£xamp)e 2] In Example "I, the light absorption layer 2 is made to constitute from a monolayer as follows, 
arda'se.. u - ^ -o ~- p'epff-t s p odjeen Sims c> ? 

(Light absorptio i !aye« 2) The 1st nitride semiconductor that uses TMI (irimethyilndium). TMG, and ammoma gas 
fo materia gas it 780 ** and comes from undoped fo^^^N oh the nitres semiconductor substrate 1 Is 
grown up by 0,2 micrometer of thickness, and the light absorption layer 2 is grown up. T he obtained laser devices 
are Example 1 and FFP good almost similarly, and have a good life characteristic. 

Exs - 3 type electronic confini g layer 8 Is ad on te from twe sye? as 

follows do iuctc ase en nt is produced s lilarlv 

(P type electronic confining layer 8} Temperature shall be 800 ** and to material gas TMA Vg. (magnesium 
cyclopentadienyl) is used as Impurity gas using TMG and ammonia, The A horizon of the low-temperature growth 
which consists of aluminum,, /te og N which cm~ 3 [§xt0 18 /]-doped Mg shall be grown up by 30-A thickness, and 
90( oo rtinuoush The p type electronic confining layer 8 which consists of two-layer 
> - .. < ■■:>- and the B horizon of high temperature growth which consist of 

aluminum 04 Ga oa N which cm- 3 / 5x10 18 //-doped Mg> and to which the 8 horizon of high temperature growth is 
made to co : • ' ckness ] s gs-on~ „ c Tre cot " r t - o \ > *m ol 

good FFP like Example 1, and is an element with a good life characteristic. 

[0Q59][Exnr -pi-- A E^omoo 1 when s: owing up the crack prevention layer 4, composition rat o of In is set to 
0.2, The crack prevention layer 4 which consists oftn^Ga^gN which cm J [ 5x10 1s /]-doped Si Is grown up by 
0.15 micrometer of thickness, and also a laser device is produced simile The light - the obtained laser 
- - ke Example 1, and also emits light by the active lay- 6 mvJ b ■■. jr to k u\ 

c - . s 'v u « ov the bght absorption layer 2 and the clad prevention layer 4, and FTP 

[0080][Example 5j In Example 1. the light absorption layer 2 is changed as follows, and also a laser device is 
produced similarly. 

(Light absorption layer 2) On the nitride semiconductor substrate !, at 780 **, to mat* ai gas ' 
jr met' y! r o * ~ \ t conductor that consists of undoped In 0 . X-v, ^ T MG and ammonia 

gas is grown up by 0.1 micrometer of thickness, then TMI is stopped and 0.3 micrometer of the 2nd nitride 

<*m«to:xiuotorthat consists of undoped GaN Is grown up. And this operation is repealed iw.ee. rosoocoVolv. the 

miconductor are laminate- < v. oration lay* 2 which 

onsists c £ i ter of the total thick r 5 ained lose 

de\, oo N i as Example 1 is obtained, 

[0081] [Example 6] In Example h the light absorption layer 2 Is changed as follows, and also a laser device Is 
produced similarly. 

(Light absc nductor substrate 1 . at - * 1 Mi 

trlmethyim< j 7 ; s conductor that consists of J" n ' ^ 

gas is grown up by 0.01 micrometer of thickness, then TMI is stooped and 0.02 micrometer of the 2nd nitride 
<s - > , - s coed GaN is grown up. And this operation is repeated 5 times, respectively, 

, \ a semiconductor are lam ~ " - < 

w , on > - > . s - - 'c - crometer of cK t *m > ~ >- , - * ^ t- a 

bis ne ! s - v st slmi ariy as Example 1 is obtained, 

0062][E Jie ess of the light absorption lave 2 

jser devic N c * viar \ ^ a " t s - a *s ohts ned ases device as g Ex ie 

obtained. 
00083] 

J ffect of he invent s;1 i ent on can orov de the nitride semico dector aser 2 l€ ner.t A -r-, vhtch rFp of a 
laser beam serves as a good single mode without a ripple. 



* NOTICES * 

m and IMP1T are est responsibb for any 



dassaps osussd by the u$s of this translation, 

I.This document has beer translated by computer. So the translation may not reflect the origins! precisely. 
2 s - < < si : ;an not be translated. 

3,In the drawings, any words are not translated. 



[Brief Description of the Drawings] 

[Drawing 1] Drawing t is a typical sectional view showing the nitride semiconductor laser element which Is the I 
£ hoc got of this 

v V v ~ _ 5 ^ v , ^ ss, olane direction of sapphire. 

[Drawing 3] Drawing 3 is a typical sectional view showing the partial shape of the different- -species board which 
earned out the off-angle. 

[D>aw g 4]Droo \ ca sectsc s sw she* g a partial structure of the wafer In each prosess of the 

met I t ms the stripe of ridge shape. 

[Description of Notations j 

1 ... Nitride semiconductor www rw 

2 ... Light absorption layer 

3 ... H type contact layer 

4 .... Crack prevention layer 

5 .. H type clad layer 
o ... H type guide layer 
7 ... Active layer 

S ... P type electronic cornicing layer 

9 ... P type guide layer 

1 0 P type clad layer 

1 1 ,.< P type contact layer 



; w o done.] 
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